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V 

jS'jLa j (_s^ (S ^^>^>^-^ Jl a^Lal>»l cdSv-liJjI*^ (^La dSv-J^J c41«^ 41i*j^i C^S* 

4>- jj Ia oj 0^ jj^o Ijsl j U (1)1 JaJJ t(_gJIL-« j-j (_^Ia (_^Ia |t-> Jj I 

jjj o jJl j yj* jJ (jl^al cIa dSs-lS\j J^i I Jl o^lil-xl (jjl^ oj*5lp .i«l**»<l 413 jS" jl j3 ^&\»- 

^j&l ji Ij (_£ JisjJoiA d)Uj j (jl^a j.3 tC^>-l ^I^i C'.^a.iT' j (jL*^> ^g^-iij (_gl Li i j ^Jlla* <_£Ia 

c^>- cJi cjlT ji J^i>- juus' jj. ju^iTu^ ii^j 

Jl ^>ju^j i__juL> ^JLo tJL^iS" .-Lib ^« C'.^o.ftl J^b- o o^U (_£*b/l> ^ j^JU-p b oIaUS" ^jijj jS' 
Ia~LjjIj cIa ~Lj cIa j^SIj cIa~Lj ^Jl^J I jJaj t^t-fr* OL-S' j i«l**»<l o-Li i^s^J ji i^JJ^ o^L^" 

^jjl Jl oiLiluxl il^OJj oJJj I j.3 J-uxj jOj 4j .Jj| oJ-^< -\J y ^ Jiff ^jj I Jl _f^> OL-S' j 
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4jQ Jt&Q 



oilfll^l 2j\ j/> J ^>jj\i j\j \ J 41*il.3 ^^?l>- Cul ^ j^J L) ojl j*A £ej jIj J ji? j.3 ^> Jjl.5 (jULi 

aS' -Ui»*jfc (_g^U^i5l oIaLS" jl <.^g> oIaLS" j^jI j) ojj^kf- .iJLw^J oJ^ijj 2^** ^ ^ 

. JJ j£ jl j2 jlS' J tJL^iS" 2 J J* LjJ I 0 Jl J* .il JA jl O^Liluxl 

oita ^Uais^l ^j>- <u I j ^ jj t j\ jL jlf>- j 6ij> j^zS ^jj* jl ^^Ssj (^jjl^ DIALS' 

Jajl jZ> <j.ij> Ijl-i Li jljjl .C-wu»l ^c,\j jS* ^>\jjj\ ( _£IajjJuS' Ol^jlj ^jl i^'Jji ^ Cwu»l 

^>jjl.i jlALS" |»-Jip jl cSj^JJ 5 " - ^ J ^yUljib*- C-~*3 j* 'lS^^* J ^ ^ L_iJb>t* 

o Olj.iU*3 ^jXoljsl C^>- j.3 (J^aLj ^jj I .i j>- ja ^lA^jL.^ubj jl j JJm\j J j^J Al^aj ^jj I j.3 JJl j> 

jS\jl>- b" ^jj ^ 4j jl^>- ^k** jj> aS' ^ jjta juts' j jjsljjj o j*>Ip I JJ .2j*> 

. Jjul> j jJzS" (_gl cSjj^ ^ (_s^ 'j ji i_s* CjIaLS' ^jj I Olj^U«3 o j>i ^> Lw«-ji ^IajjI^ 

i_5*-"^ (^UjaISCi^j j c jULS" ^jjl jl (_£jL~u Ul C-^l 4isLi ^jioljsl oL-S' y jjjl <^l^; L^>Uj a>- jS'I 

L Ojl j*A UjJ I (_£jj I ' O^JJ (J 5 **" 4 (J 2-5 **"* J LS* ^ ' J"*" ^ J -*->jl^ (_g^J^>t« 

.C-wuxl -^»-l ja ^7*5^^0 

^ .C— I (^Ijal Jl^- Iajj-IS' ^iS'l jjb oJ y ^l^. ^jjl^ jIaLJ* jl o^lii^l ^^1 ^ 

LtJLa Li ^ilAjjIi j 413 ^S* O j j*s> ^>jj\^ oIaLS' <^JJ cS^^j (_£U ^jijfcjjj J -5 ^ - ' -W? dSsj 

|»Jfc A^ij^ii) ^C.^l j-lS' (^jL-xjjl^ (jl ^^-•^jjd J ^^-^jd '^J*- 4 ^ 0 (^-*-'-^" (_^U^-flsl t^<-Ji> 
Jjfc^ ( J-Sv-U ^aLS' j Llla Li ^>IajjI.3 Ij oilil^l 2jja i^[ajj\^ ^ d5C 4j * j j jlS*! 

^jV j -Ui^J jJ jj JjIS j-iS\J ^> <^Ia jl o^lii^l Li ^ijjl^ jIaLS' jiS'l .(^V'^Y t^SCj-L^I) 



JlA.i jLiu Ij ...j jJj jJ jj jljj* ^Jp tC^lS" tw-wuxLLa jJj .3 j^~J ^•Ap c ^g^JjJ (_£jIJjL 

j j jj DNA j d5v*ljj (_g.iLi.5jl (_£la* dSCjS\j* jJij ^IajISCaIj Jl colil^l Li 

Ij ^yjjl^ jLaLS' iSjj 0 J er" ' J 0 j^' j^&> jlSCal C-^l j^li ^ jSCJ ^Ia ^^JUL! ^^>jl5' 

^> L_«-Ji ^] I .il jj> <.4j (_$Ia » JL • . l^jbOo . JA.3 ^j^o Ijsl Jj\l jJ jj C>^>- jJ Jj Jj J>ej* ijl J»P 4j 

Jj»j j2 iJJbLj ^« jJ ( j/?l>- (_£ j^J j Jjij a Jj2 d^i ^1? j.5 jlALS" aS* JIl»*Jfc (_$Ia ~*- >;: 5 : -*d 

u j*- c jljl jZ^jtXS" j Oli I j j]oLa 4j Ij* J»«j> j JJjI JJ L^J I ls^^**~ cS^* C-Jl*5 j j^J j 

i ^^ua Li oLS" ^gl^iJ^Jk CoLS" Li oLS* CjISj tjjj oJilS' j-illa ^JJ^^T" J ^* jLi^l jS* Ol jJu>- 

.JJ ^« jJ jj* oLS" ls^J 4 (^lj-> J**l jp L» °jj^- wa j 

4J j^yk jl <^jIp jUli* <u jljj* ^ 4-f I jT ^jjta jULf* 4JLJi jjj-i ls^ 3 ' ^ij^ 
jl o^lii^l ( j-i>Mjfc .ijl^ (_giLij ^jjl ^jjl^ o^jjl ji j.5 aJLw* l j>\ .C-jLi C-^ux^ (_gjL«-w) 

J ^>Lsl y<> jj^J j-jIj i«L*>ej* Lft C..1 j|bla ^jjl jJ jj* ^ j-i , .ai j jj jl^j* jj (_^Ia 

.2 jSsj jl ^3 Ol j-i*- j Olil jl (^iU oJJj ^fXJo t^gSsjjjJ jS'l Jfljl jJi t^gJL^aS 



1- Genetic stability 

2- Micropropagation 

3- Genetic Engineering 

4- Recombinant DNA 

5- Molecular markers 
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Compound 


Use 


Plant species 


Quinine 


Antimalarial 


Cinchona ledgeriana 


Berberine 


Intestinal ailment 


Copth japonic a 


Shikonin 


Antibacterial 


Lithospermum erythrorhizon 


Sangunarine 


Antiplaque 


Sanguinaria candensis 


Codeine 


Sedative 


Pqpaver somniferum 


Ajmalicine 


Antihypertensive 


Catharanthus roseus 


Ellipticine 


Antitumour 


Orchrosia eUiptica 


Morphine 


Sedative 


Pqpaver somniferum 


Camptothecine 


Antitumour 


Campwtheca acuminata 


Taxol 


Anticancer 


Taxus brevjfolia 


Vinblastine 


Antileukemic 


Catharanthus roseus 


Vincristine 


Antileukemic 


Catharanthus roseus 



4j jS" jl <_£.sl*bJ ji Las (1) I ^Uji ■S^JjlS' el jaA 4j ^Jjli ^- J ^^' j? (V*- _/» ~~ ^ Jj-^ 



1- Cell suspension culture 

2- Hairy root 
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^> Jjl.3 (j^*L>^' AZ^Jm OjJ^ <LJ^~ JjJ ^1? Jl £ 4j jjU C. .l^ibla jl j) tY JjJj>- j.5 

■OV^Y c^JUb"- j— «) C-^l oJj» o2jj I tUJl o-Li 



Phenylpropanoids 


Alkaloids 


Terpenoids 


Quinones 


Anthocyanins 


Acridines 


Carotenes 


Antra quinones 


Cumaiins 


Betalaines 


Monoterpenes 


Benzoquinones 


Flavonoids 


Quinolizidines 


Sesquiterpenes 


Naphtaqiiinones 


Lignans 


Isoqunolines 


Diteipenes 




Plienoleiiones 


Tropan alkaloids 


Triterpenes 




Stilbenes 


Purines 






Tanins 


Indoles 







[a C-J^|bu Jjjl -Li JJ C *^>- (_giL)ijljjj <^Ia d5vJl5\j ^^13 ^S" jlS* 4j C->^>- <jl-£>- (_g^L) j 
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Industrial production in plant cell cultures 



Company 


Product 


in tolvico fiiifl 

' ■ 1 ' « l 11 1 y r 11 i > v * ' » i AAV* 


Ubiquinone 10 


Salt Pn Co 




Svoda Co.. Moscu 


Giuseuoside 


_>iii>in rniui ii ci ii iK «i i i ii n . 


*»tli i I " i 1 1 1 i 1 1 1 - 


T til 




Viiinnouclii Co 

X fllllfl^ll\ 111 * * 


Berberiue 


ffprin "inn RFA 

. ' III 1 V I All 4\ 11 11 * 1\ 1 


Rosmarinic acid 


NtttO Denko Corp. 


Giuseuoside 


I t 11 <K1K IIIK .11 


Purpuriue 


Ltd. 


Taxol® 


Mitsui Petrochemical I ml. 


Ltd. 

Phyton Iuc. 


Taxol 


NtttO Electric lad. Co. Ltd. 


Anthocyanins 


Nippon Paint Co. Ltd. 


Authocyauius 


Sliiseido Co. Ltd. 


Pigment 


Mitsui Chemicals Iud. 
Mitsui Chemicals Iud 


Berberiue 
Arbutiue 



Plaut source 



Sicotiana tabacum 

Panax ginseng 
L ithosperin u in erythorrizon 

Coptis japonica 
Coleus bin aw i 
Panax ginseng 
K a hin akanae 

Taxtis inertia 

Tax us brevifolia 
Ipomea batata 
Euphorbia mttii 
Corydalis ainbiqua 
Coptis japonica 
Datura inoxia 



I c4j j^j^ij C< <*2 y> O ^j-i ^» 413 ^S" 4) jajJj j 45* (jL^o jl ^1*23 44j ^>jJj j ^j^o 4j ^>jJj j 



4^>-Li ^> -Lij <^La e-LlS' ^ JaU i^JflJbi^ ^^Ja** Ol ^Jl 4^l^l j.3 .ijLx J>\lA \j Jj Jj^! C-jLi 



Perovskia) J^jl^ ^jj^ »Lf ^Lojljjj ^ jl£ j ^La oJjuS' ^ _pl (vJJI 

in vitro Jul ^ (abrotanoides 

(_^Ia j j^oj ja Jl ^^.xLl* > ...5" o^jj I <«L**o 4j 0 V*^ ^ ) jljl^ojfc j Ij Jfi-*< jj L* j I 

^ (KIN) r jz~ i \S'j (BAP) ^.jj^T L> oI^a (NAA) ^jl-i dSC^l jJbi; 

.jj- ^L>jI m vitro I jji J.J dj Jj^> (_^La 

j^) KIN Li BAP <^jL>- dS" jSwl j d5s-^<ljj^ c^jS" 1z*>ia ojJm j j jl LajJL 
j ' /Y6 t ^i*? cJiip ji) NAA L> el j+jt> jiJ ^ ^gJL-a 6 j Y/6 ^ t yl*? ^La cJiip 



1- Naphthalene acetic acid 

2- 6-Benzylaminopurine 

3- Kinetin 

4- Murashige and Skoog medium 
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j5 Ij jjjb ^jlZ^ cNAA JL. • /Y6 +KIN JL. Y/6 jL-J jljL. cNAA jl 

-l^xl d5vJj jlajj j ^gli I C>.ll*3 cS^J^ <"&2y^ NAA ^jl^ ifj & .k^ 




j> NAA j KIN L BAP c LS ^5'ji r ^ oxsS" ^-Ja,'j ^_ AJb>«» cJiip J->Li^ yl -^jbj*J 
jjj A« Perovskia abrotanoides JbJbjJ j U ^-Li^ jlJ dSL^jUjj ^Ij^. 

.MS 4jU Ja-3«s^ j.5 jJj C^iS" jl ^j^j 
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ji NAA j KIN I BAP t LS u-5' ji^ oJjuS' |»_Jio t_iJb>s^ <_£Ia cJiip J-jLi^ _/ 1 -Y jb j-»J 
cri A * Perovskia abrotanoides Jb JjjJ j U a^U jj ^Ijl^TI cJUa 

.MS 4j I J-5 C-lS* jl 
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^Ul j\ (Catharanthus roseus)j^\ 3ji! ^.jjb oLf ^! jjj^ ^abajljij 
BAP jJ ja a/ Jl« •/> 



4 




14Yi 



*3 



12- x ab b 
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ll 
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0.25 0.5 0.75 1 2 
(d) NAA (ing L) 




wLstfji ^j-SsjLwa 4^jULa — V jb jaj 
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Jj ^1? j l\ JjJ ^ ^l«Lwi ^ IB A j.i ^» £ ^^La • /f j NAA JlS j2 ^ £ ^^La f ^ y>j jA J> 

.Of _j-«->) -A* I *"^J Ia 4JL1 j ^ 




NAA j IB A ^UjL-J c^j (d j c) J> j (b j a) 



1- Indole-3 -butyric acid 
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JjjTj^jk oUiai cjlS' jl <oLLJ I Capparis spinosa L.jj? ^jjb oLT ^Ijjl 

Capparis jj> ^jjb oLf 0J l~>-li aJy ^Jj^l OVAV) jljiSCjk j 

NAA jd ^ ^JL* • j BAP yd j* ^ jLa »/6 (--Tji .spinosa L 

i .s^^. I j MS 

.:>jb I j ^Jj aJ*jj jij^ IB A ^ ^Jl* Mb j NAA jJ ^ ^Jl* 
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I i 
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<mgl)BAP j^^^-tU 




0.5 1 1 5 

imgl) OfJJ*< 



i_JflJb>s^ (^l* Jaip j j-*a>- j ^> jjb oLS" I j 4JL> j j ojL*>-Ui ^^as^-Li j^^jLa — & jb j^J 
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oUJai jl oiliiJ I (Echinacea purpurea L.) jfjl*-^ ^.jjl^ otf ^aLiajljjj (a 

J.J jS* j^-* j j^" 

oLS" J-J jS" j-^j* j jjjXj j5* 0UJ25 (_£.il> .ijljj j t^jj ^ OV^Y) jljlSdjk j i^gjj>- j>j oUJUa* 

J-J jS" J^-* (^^A 4j j^jJjj j.3 ." 4j Ia 4SL* j> ^iljjb <X^j2 JIZ+*J ili (j^-*^ jJ^J^ 3 *" J-**" JJ^ 
Aj J*jjj jA j2 NAA Jl} ji * jS* ^^La • J BAP jlJ J.S * ^S" ^^jLa • If jU-J L) j jjJU jS* J 

.(f J jJb-) 









✓ m 








BAP 
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oLS" (_gLas AiLojj ^yljjlj (_g jj NAA j BAP^lgJj^jj* tJfths^a oL-S'y j>\ - f Jj-b>- 
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j BAP JL. « /Y jU-7 L ) JjjTj^U j ( NAA JL. • j BAP 

.(6 J JbT ^ c—Jb ( NAA yd j* f / J*, > /? 







( rj ,j . <■ I 
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(_gL* j^J^ji j (_si'J cr"^^ <-5jJ NAA j BAP ^[^jjajjA tJaJb>s^ OLT J>\ — & dj~k>- 



ij\ j c-iS' jj^Js jl (Lippia citriodora L.) j^J 4j ^jjb oLf ^iC" (e 

jl 4j Ij o £ OUJai jl eilil^l It j^J <0 j jjj> C~lS"OV^ ) jljlSC«J<s j iljiV jl 
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BAP jiJ ^ ^Jl* V L> j IB A j jaj ye, jiJ ji ^ ^Jl* • / ^ (_g jl>- j^j yt, 
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L* *i L- _ - 
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^>_jjb oLS" ^> j^jL« ' * .-ills' ^« ^1>sjI 4j C< ,l^>li* jiLux ^> lj 

(_£Ia~Lj ^Jl^J I ^>^> t-U-L^ (J-*^-* jJli C-JtS' Ja-3»t^ dSd 4j la J ^JL» 45* <.^jZj\j y 

Morinda ) 

'/. £>• <_bU» (^Jjsl tcJl ^Jjsl s. ^ lsV* ^ ^ .A*** cJiip ^ISo* (citrifolia 

oJl^ j oUI <u ^jJ. ^ oJy Lithospermum erythrorhizon J ^L- 
6 LS cjlT Ja^> L. erythrorhizon cjlT I e^b jUJ oL^UjT 

o~UlS" ^ JaU t.^\js- j^s\ls- j|jJL«) C c >t>5" Ja*>t^ ^Juo Lii ■t < T Jajl cSj^- 1 ' ^ * 1 ^ ' <j J ^^ J 

(... j ilo ijjJ tC~iS" Jjj ^ ^jj) CJtiT ( _gUJL5' j c^L* ^r^d i(pH j -Lij 

.-Lib jlJ5" ijL*L5" ^j) I 4j^_<i Ojj^ C . iS" <J1 . . j.3 JJl jj 



1- Indole alkaloids 

2- Tryptamine 

3- Anthraquinone 

4- Shikonin 

5- Linsmaier & Skoog medium 

6- Indole-3 -acetic acid 
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^ 3 .r 

Lb I 

^1>sjI 4j ^lU (_gl^lJ^jbU ~lJ jfi 4jL~aj j2 (_£.iLi j OLa-JL>eJ 4>- jS'l ..2 j-i ^4 (J (jj jl jj^J Li 

ijl j.5 L^J I (_£.iU<2l9l jj C'.o.J (jl jS" Olj-^>eJ J Lfc J jlS" I J j-J 4j ^LS' ^~lp J ol JjJ I 

.OV*^ '(jO ^ J (_gwL^I) C-^l oJJ» jj-L jlSC«l 
(_gljl>s^ j^Jj^M-ft j t^LL '(^'j* 3 t — 1 1 -la-ilj-^ j d5"l>- j j3^»Jfc ^> L»j jlS"li 

ji .JJJl5' ( ^« (3 ^3 |t-A Li JL*3 ^ijjli > *.S" J) J?L>J jl i J-^j^ oJbi OjLflj 4j ^ d5C i^JflJbs^a 

Ij jLaLS' ^y>\ jl ^Ls^ei^l c5jjl^ ^L^J tjjxS'la tjLaLS' ^jI jl t^jL>J o^Lai^l ^L5ca 
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Jl cilii^l Li t ( j/?l>- ^yjjli jLaLS' ^ys^xJ^i j *j lj iS^j ^y^^+A t^lAOjlij* (j-^r 

4j 4j>- jj L) tj^iljjll) .C—Jil^ ~IaIj>- JLo4j (.(^^^ujj^^uH j ^^jj^jSjjj*) (> _5^- i *' cS^^JJ 
4j 4i>- L j (^g^- 0 cS^t^JJ Jl s^l^l^ul !■> i^Jjl' 5 DIALS' ^iL-xll^ 4lw»J j.3 .3 j^- 

-IUJ jJi t^jljjl -UIjj^ 

4j ^gSsi^ilj iIa ^5C>LxJ ^jI (^IjIj-« <JL*j>- Jl jJ< u j—>s^ ^jjb _y (_gLas4j jS" Jl IjlS' o.ila2*<l 

■ C.^l ^Jjl^ j ^jSsj J jJ jj J^a Jajl jZi j l y^> 

(jl^a ^yLvxllJx J ^yS^itJ^J ^] j£] (_^La ^^iLtu ^j^L-xl jl (_giLj Olfl-Ji^ej* j->-l (_^l-* (JL-x j.3 

i_..7 ^iJ ( j*> 4j ^ilj ^glgT.l^ibla o JJUS' (J j^g^-lij (_5*"l ^ .C i"! o~Li Jlp I Lgj I ^» jjJ 
JILux J-J ^gS\-l)J t^S" C^l^i ^— ■ jl^&lj dSC JJi ^» QTL 4jJ>ej* .C-.^l Ojlfll* J-J (^Jlil^t* 

Jils (^jl; J^Ip r c^p jj jl QTL dSC ^1 ^ly j Cj^jT j .-til eli* l$iJ^b> 

ijli C-Jl>0 -Lj Louis' JILux j-j j.3 (_£jll>-L»i t^^-'J Jl (^Jjlfl^a *}talS' (_£l^->J AS* .il.3 jUtJ cCw*xl 



1- Quantitative Trait Locus 

2- cap gene 

3- capsaicinoids 
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J 4j j>eJ t4jLaji J jl_l>- tjjj jj C^il>sJ^>- JjjU jlALS" jl ji^ EST ^>l> ^Jl jj 

Ojlj^kA ^>L«^_Ji (^IajJUI J Cj\JUp ^ibjjl Jjj ^Jf Jl ^>Jjl.3 (_^Ia 4j jS" ^iLxllJi 

f HPLC t r GC-MS c r GC ^ jj jl Ia <u jS" jjI ojLzp -hj^ -*^>- .-*->jl^ 

U ^aLS" jjI^ ^1 ja jL»ojl JJli^l j i_s^" ^ v***^" <-^^ y* j-^j j&^jA cSW^jj J TLC c 

.C-wuol ^ijjli oLS' d5C ^iLxLxi ( j/?L>- yxjUu! jl cilii^l 
^ ...j v AP-PCR S AFLP / SSR / RAPD J RFLP J /jiu jl 

j Jj>l>J jl aS' RIALS' 1*3 j*ss>- ^>jj\^ <_^Ia C-J^>lx« ^iLoLJi) '>^-*^- jlj^ 

yf colil^l 



1- Expressed sequence tag 

2- Gas chromatography 

3- Gas chromatography-mass spectrometry 

4- High-performance liquid chromatography 

5- Therapeutic lifestyle change 

6- Restriction Fragment Length Polymorphism 

7- Random amplified polymorphic DNA 

8- Simple sequence repeats 

9- Amplified Fragment Length Polymorphism 

10- PCR with arbitrary primers 
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td5^i^»- (_gU Aj jS* (^^jj JjJ-i ^L-Li C*^>- RAPE) jSCJ (_gL» ^SsJLxJ jl Jli« jl ys- <o 
p-JjST ^Pelargonium graveolens) ^Jljj Job^ 'uhU 1 ^^-J 

) ajj^ j*1 j.5 ^ tj\ j> RFLP jl t jlo^-^ j ^Jl ^ (.(Aconitum) 
Echinacea ) dfjl>-^ t ( Glycerrhiza) jL jj^ji t (Melissaofficinalis 
) l5 *i^ ^Ferula gummosa) ^iCij ^ ^ ^ AFLP jl j (purpurea 
^jLal) a;! ojj- 4i3^f jlSC (campestris Brassica) ^ jj pj*JLi j <b'L jlj t (Althaea spp 

•0™ c^jyj 



1 V£5uOjj3%yJ «^Ub ^JCyJo .1 

jAlij j.5 4;^! I 45* I j>- 2 j^m u ObJUa* J^j jj (J— i^l jl (_55"^ _>>j ObJlla* j Cw^l d5v-l>j jl^* 

j a!^uj\j ^J-«l ~U>- cC^I (j I (>_.." jj j) ^Sv-iij jb^-L-x jl ^uxl^stil ) JjS* ^« Jj^ri ^ 

• — ft 

jl jj j^o j jS* o jl JJl -U>- jA cCw^l Lft 4j jaj j.3 (J-""^ cSW"^ jLfiJ ^>JJmjj jj o jl-Ul J (J-^-^ 



1- Cytogenetics Techniques 
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(_5 juj oj ^S* 4j jjIjj ^ MSSCP j CGH & FISH ^J^Li ^ jSCJ d5s-ij ji^* jj j d5^j jh> 

.JjiS* ^gjLiLi dSCoS' ^ijjl^ i^JflJbjj^a C^*.«> j [a Aj jS" 

^»<j^) Ul t<C9 ^S" ^ijjli jIaLS' cSjj ^ i^^jjf*-*^" ^^J^ 2 -* jlj->l »^>- j-* 

o JJK ? jj-iT ji jb jJjl ^ (Ducrosia anethifolia) dS^Li* j ^iCijji^ 



1- Giemsa banding 

2- Fluorescent in situ hybridization technique 

3- Comparative genome hybridization technique 

4- Multitemperature Single-Strand Conformation Polymorphism technique 

5- Biotransformation 
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C>^>- i^Jj^ ^lS\J (_^IajIS\aIj jl d5C (jl 4-> (j j^cLajjjiwI j-j jl o^Liluxl (^L* (JL*> j.5 

.OnY cJUljS j^jla) 



Substrate 


Plant cell 


Product 


Codeinone 


Papaver somniferum 


Codeine 


Carvoxiome 


Nicotiana tabacum 


Cavoxone 


Digitoxine 


Digitalis lanata 


Digoxine 


Hydroquinone 


Darura sPP 


Arbutin 


Steviol 


Digitalis purpurea 


Steviocide 


2-Succinyl benzoate 


Galium mollugo 


Anthraquinones 



il5C j.3 JL*3 *->jjl Li oJJj (_^Ia J ^j-* 3 " - ^-" jy-fiz*-* (_£llw«^> (^jL- 0 <^J>' 

4Jj! il .C>^l jl jl^l £>ls jli 4j (j I jl (_£ j*^" J ~^ J ^ 4 J j jbs^-L-x (d^J UJoLoJfc (_£j^Jj 4Sv— i 



1- Immobilization 
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Ol j ■,"»—* 4-> oil* ^j*-* 3 

j Uj^i-Jl jJjj o-Li dS' ^p (^L^ <^l* J ^L* 

j ^i*Jff <^Ia Ja-st* Ia jt-'jj^ JLL+i (_£jl~*->b tlfc (♦"'j'^ J^" '>^ 3 ^j^ i i^J^ 1 ^I^JjJ J^^J 3 "" 

..5 ojLil ...j d5s>- ( j j 

J-J jj C.^>- -b>- h^*J d5Cj5\j d5C (jl ^1P 4j ^aLS" <_£Ia J ^JLx (^jL-x j-P aS' l> 

j oi_^ j^jj 5 ""^; (J-;^ C«Jl>IS jl Ul cCwu»l o~LL! cilii^l ^1*1^3 ^UjI 4j ^!lj ^LgiJjjlia 



.wills' LaJl oLS* lj (jJ j-i ^0 oLS' (> _y<>-**' C-Jl>- 4j j-p i«lJl>- jl 



1- Elicitation 

2- Phytoalexin 
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i j^gj 4j ObJlla* j.} Lftjjlw^Jl Jl o^Lilu»l .JJl oJJm 413 ^ jlS' 4j ^ijjl.} jLftLS' ^^JLo 

|»_^a Jl (_5^-> i^-^j (_£ 1* J I Jl o^Liluxl L) ^]^JLx t JL ■ ■t.'T (_gLft Ja-3»t^ iSjJJ ^'^^ 

jl ^JmJ j J I .-Lib ^« JJL«-Jijjl C-J^jll* ^jj ^jXoljsl _j 4j ^jjlj ^_^J^)lx« ^LflJl C»^>- 

,_gUJl i»i*pL oJJJ ^3 ^Ia ^fXJJ j jljl j>- oLS" tU jjjjlj aJLp i« p ^- i <^l-f^^jl^« d)-5 JUa Jjj 

.Jj 4j ^jjIj (_gl gT.l^ibla J^^^XJ 

i^T ojLil P. spimulorum 3 Penicillium citrium ^jlS ^jb- c-^T J*^. jj 



1- Ajmalicine 
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jl AZLw yj 



antibiotic out 

acid/base in" 
pH monitor 



cooling 

water 

out 



gases out 
, r~ sterile air in 

h 




A) Batch 



nutrients in 



temperature £ 
monitor ^ 
o 



stirrer 



O 




Cells 



— Substrate 



Time 



stirrer paddle 

ring of 
air outlets 



cooling water in 



1- Closed continuous cuture 
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^Jut* jljjl d5C * Agrobacterium tumefaciens <s£\± <s jS'l 

JlS" (jl ^--^ L» o-UA.3 J^Ji) ^gl*»<*5\j _jl> (_£jL>^> J-* ^S* JjiLi dSv-2>j 

Alo (^i* A-iuj (_^LaJl j.3 (_£ jlS'Li ^jjl _^ j OLijIji ..i jji ^4 AI>-llJi A9 ^i? 



V ' - - 

jl o^lii^l Ul ojb ^j^j oj <_)1<&I c.^>- ...j j^ijjjjjji^]! (. JJj-x!ji)j! c JjLjS' o j^JLc* 
JU&I jlSCl t ^loi' o I *b/L <W jl t^i^-i *i Agrobacterium tumefaciens 
JU&I o jb c^>- jl u <o ^ DNA cs? f ^Ijl>j JU&l j DNA jj. oUJai 

<_$U aj (_gjLjjJlSOT CjIS j c~$>- ...j * nptll ( A gfp ( gus jj 



1- Erowngall 

2- Particle bombardment or Biolistic 

3- Liposome-mediated genetic transformation 

4- Silicon carbide fiber- mediated transformation 

5- Transformation by ultrasound 

6- Transformation by Electroporation 

7- gus reporter 

8- gfp reporter 

9- nptll reporter 
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'.AIajS 4jL*J>- jl Aj jS" jl j) Aj jjIj t^gL^lJjjLu ~lJ jj C*^>- ^j-j j^ *l!j j C , jS" 

^LaJl .OV 1 ^ '•Cfj J <0 oXi t^j^Jb-^sj^ j ojjjI^ ^t^jjj ^Lv c4j>sjjL) t^U^i^- 

Uj jj J .Sjld^j j-j L^j I jll*»< j^j ^g^Jjjll* (_^Ia j*mJ> jt C'^>\ ^j-J j* (^L* aJ^j j 

(_gU <*JLj j ji (_£.ilp JsjI j-i j.i 4^ ^ jJ- Ji>- OLT y 



I jJ< La ^iJJl j Ia CjL> tLa> J jL* c~J^S" (Jj^l? Jl ^jjl' 5 jLasLT <u jJIj (_gLas c*JjjIx« jj* 

j.i Jji? ji LsdJj'' 5 jLaLi* ojj jj j ^5*^ c^Las^j j^ jl t£jL~j <_£l^j InVltVO tj\ jjj^ 

^SCjjj (_gl jl>t* Li * j jlla* (_^La> jjj o j-jI j ^ y# jj (jL^«l j 413 ^5" Alxij^ 

o.i j^j |»Jfcl j3 Ij jjijJj»tfl (_^U^5 j J> a\j jS' (jL«j tC«2»-l jJ^j tJL ■ . f? .S" j (jL~^J 

J ^j^ujU) wLib 41*il.i (jLj.3 4j Ij jjj (_gLlj^ UJl jj Las C.' ,1 jjLla ^jj I -tJ jj Cw£>- jJL* (j j^«*uL^*i j^*< 

.Onr cjuiji 

JJiS 4l> jA j *b/L> yj> \i 2>\y> ^iljjLi j jJ jj 

o (J ^ Lw«xJi ^■■v La jjLl* C*sL> jL> j iSjj I j* (J 1 6 "'" *^ 
^ais-La jJL« <_£La (jj'b/ jl ciLal^l L> 4j (_gLas > ..jT jIJjL i«l**i-S' ^jioljsl .V 
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Ojj^ -Ifljl j->^ j-S ^aUS" jS" Jjiij ^> -Lij oJJlS' ^ Jail i^jdl^tfl ^^Ja*»< Ojlil* Ol jjl 

4IslJ JjLoJ C«3l> j.3 4j ^>b" C>.l^)bu -Li jj <jb>»Ulj (j-"-*^" 

(_^L& 0^ J-SvJLJ Jl (_g j-S" ^Jb>- (^1^;) C-J^ Ja->tfl ^jl-U j^l^ jlS\j C-JLp 4j Ia J ^JL» jJj^ <uJ^> .6 
LftjjiL* ji j Laj jiS'lj j-j jj Jail lSJ^ 0 ^ * 1 6 ' 0,5 j^*^ jLw^j oLa-^>ej ^l>s->l 
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j JJl oJJ» jJ&i (_g^L)^jljjj Jh Jl oLaUS" Jl ^)>ju^j i^JslS? j^"^ lS^-* J^-° •^ s ? _/* 

La <j->l j-^j>L>- Jl*- L*l tC-^l 4i3 £ j\ j3 (^j-xj y ^jy OjJ^ cSLfc ^-^^ y>^ l£L» 
cl> j*b/U I c jlL> y»xjs (_^La jjl^ jjJU VL> jL^j ^JjI L> j t—'lwikS' oL-S' ^jC^j jJ L£J 

.iji ^ 4» jlSC ...j Digoxine ^Vincristine 

^ljl«l Jjj ^i? jl li^-jLa ^*»< (j ^^Idj ^^A JJjLo j y£j y> (_^La ^y'JJ jJ jl o^Lili»<l ^j^l^MJo 

C..1^>Lu ~lJ ^j^jIjs! C>^>- 4>- t >Lp yP y Jl OjLii* 4j ^S" La C-^^Kiy j y_ 

y&>*J>) l j+> y* (_^La 4-Zj j 5 JJjLa 4j^_<i OjJ^ (^Lfc C . «*>5" j.3 4j jjU (_£La C>J^>Ll« -Li ^jj 2 .^f^ 
..5 jJi 413 ^S" ^Jii j.3 (jJ j-i _lJ jj 4-Lj j.3 ^-i OL-S' 45* y 

C4j ^>Ij (JL .l^jll* (_£J11*»< (_^Ia j.3 y" y* (_£^A ^« > t ^^^Sjj j ^>[mj\Luj 

(_£jL»< dS" y>dA jJZ 4jL»J>- Jl dSCj^J Jl oilil^l C^gl^uJ j^P j ^jl^ij (_glAjjl^Jl Jl cilil^l 

^g>sjLw4 jl o^Lili»<l (.il£*ZL>jy~uJ (_^Ia ti^J^J t41^u 41^^-j C i »>>^" ^JLtx^t*! t(j ^»*»< La j yi~*) I cIa (J ^JL»< 

(_^Ia cJ^>bu j\jJL» 4>- jj ( jioljal C.^>- -Ul jj ^ jSC] <_^Ia jS'jU j jiS"l> (_^Ia jS' 

pj&l ji J-J (jlAL^ jJ L-x ^JLx C c iS" ^ yj\$" ^y lj 4l^«J tJj -b>- (_^Ia J^ibla -tJ y J 4j 

t(jlALS' ,_5^> J J-5 J ^Jfi-S*^ Jaj I j-i 4j ^g^l^lj ^ C-Jlp 4j ys (_^Lft jS'jL* Jl oilil^l 

JJjj ojl j^a j JJ jJi u j*^>s^ ^! (_^Ia 4j jS' Jl 4l^j o^lii*»<l JJ^kJjJi iSj^y} 
Jl J^l?- jIaLS' J tikis' La ^L>sjI j (.^j^r! cr* 5 ?-*-* •• 5 jl' 5 ^1^1 L^Jl Jl o^Lai^l ^g-ijljal 
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j jL* jSAjjj .liL. ^Jj jl Catharanthus roseus (Linn.) 

.W-Yr : O ) YV .( jl^l c^j J £S r 

«u ^jjb olJ 5 j^SC; .^V^ .j .1 c^jjjlS' j d t^j^li t.T olji^jl .Y 

JU .^jjb jULf ^.Ul^s .(Lippia citriodora L.)^l jjj^ c^iT &Jb jl 

.^6— ^6Y .^j^ j fj^r JLw« ojL«-Ji t^ji '^-A^j^ 

.(^Jjb jIaL^ LS iTjlS' ^rtoljal jj> ^JjJ^SsJj^ ^UjlSdslj .^V^ .j tjjjy j t^JL-al .f 

.Y.^-YY. : (r)V dS^jj 

Ji'jLs^- ^jjb oLS" ^jiLi^jljji j .^V^Y .1 c^^LpU-^I j .1 tOjl ^ t.^ -^cS-^-^j 
(^U jlajJj .Jjjfj^ j jjoiJjS' oUJai jl oilii-l I (Echinacea purpurea L) 

rn-nv : or) y? .( ji^i ^la c—j ^uf 
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.\ W-\ YA : (Y) f .cil j J jJL. 4l>s» .^-ij lS^jjV^' 

(_g^L)^JIjjj j ^>j ^ _/! -*-^J o-UlS' ^ JaU ^Jl .^Y*^Y /.^^J* j .^clj^w? .V 

c-^j <U» . in vitro laAji (Perovskia abrotanoides) J^jl^ ^.jjb «Lf 

Capparis jjT ^jjb oLf ^Ijjl .WAV <. JJh > yw?l ^ 3 .Jj «. LS ^ < -^ < - L5 ^ l > a 
.YA^-Y^& : (Y) YVjl y \ c— .JJjTj^jk 0UJ2S cjlT jl <olLJ Ispinosa L. 
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